With a new clinical test for the assessment of the elastic quality of the arterial reservoir, evidence has been obtained suggesting that essential hypertension can be separated into 2 distinct clinical types. In one group the elevation of pressure appears to be the consequence of physiologic aging of arteries and in the other hypertension is imposed upon a normal elastic arterial system. Patients v~~~~~~~1 .
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in the elastic group were younger and had a more inelastic group.
1 HE most important changes in the arterial tree with age are loss of elasticity and the development of variable amounts of atherosclerosis. The former is the more characteristic and uniform change, and it is this aspect of aging that is to be considered here. The increasing rigidity of arteries is responsible for the increase in pulse pressure with age, a relationship that was recorded in the earliest measurements of blood pressure in the population' and recently it has been studied more closely by Master, Marks, and Dack2 and Russek and Zohman,3 in America, and by Hamilton, Pickering, Roberts, and Sowry4 in England. From the normal trend of a rising blood pressure with age, Pickering5 has made a strong plea for regarding essential hypertension as an exaggerated manifestation of the normal aging process. This concept is vital to the understanding of the nature of hypertensive disease and it suggests that the causative mechanism should be sought in the population at large and not as an extrinsic morbid process.
The objective of the present work is to obtain evidence to show whether hypertension is a natural accompaniment of the aging of arteries or whether it is caused by pressor mechanisms acting upon a normally elastic arterial system. Some additional data will also be provided concerning the possibilities that hypertension may lead to premature aging of arteries or, by stretching, make them appear to be more rigid than they normally are.
A clinical method has been developed6 by which it is possible to assess the elastic qualFrom Charing Cross Hospital, London, England. For the development of the method used in this work one of us (J. C.) was given a Ciba Foundation Award for research on aging in 1956. 827 severe type of hypertension than those in the ities of the great vessels in man. The test depends upon changes in pulse pressure that occur when the diastolic pressure is reduced without significant changes in stroke volume. It has been assumed that this can be achieved for a limited number of heart beats immediately after the inhalation of amyl nitrite, when for a few cycles, the blood pressure falls without change in heart rate. Although this test is crude and indirect, we believe that it is capable of achieving the objectives of this work.
METHODS AND MATERIAL
The test was conducted with the subject lying supine upon a couch with enough support to the head for comfort. No premedication was given but all the patients were seen beforehand and told of the nature of the procedure. After infiltration of the skin over the brachial artery with 2 per cent procaine or lignocaine, a short-beveled needle (no. 25) was inserted into the brachial artery, and connected by a short piece of polythene tubing (20 Limits of the normal response were established from the data of these normal young subjects. The range given by twice the standard deviation would include 95 per cent of all observations. The upper limit of the normality would therefore be 52.6 per cent, and for convenience this was rounded off to 55 per cent. When the test was repeated after the administration of hexamethonium in 7 of these subjects, the level of diastolic pressure had fallen by 9 mm. Hg, but the change in pulse pressure was again quite small-20 per cent of the change in diastolic pressure.
Hypertensive Patients
The level of blood pressure used in this study has been the one found by direct arterial puncture at the time of the test. It was appreciated that patients could not be considered to be 1 1 j'1 1,1 111.11,1. sions to be drawn from this trend but it was of particular interest that in 3 of 5 patients tested the reduction in diastolic pressure converted the "inelastic" type of response to the "elastic" or normal type. This was of considerable theoretical importance. This reversion to normality was not seen in any patients in the arteriosclerotic group after reducing the blood pressure with hexamethonium.
Characteristics of the Different Types of
Hypertension. The difference of 68 per cent in the response to the test between the elastic and inelastic groups of patients was highly significant (t = 8.3, p < 0.001) but the difference between the inelastic group of hypertensive and the arteriosclerotic patients was not significant (t = 2.0, p < 0.1 > 0.05) (table 5). Similarities were evident between the inelastic and arteriosclerotic groups in other respects. They were of similar age (t = 1.4, p > 0.1) and although the initial diastolic pressure was higher in the patients of the inelastic group (t = 7.1, p < 0.001) the amplitude of pulse pressure was approximately the same (t = 0.64, p > 0.10) in the 2 groups.
In contrast, the differences between the inelastic and elastic groups were very striking. The patients of the elastic group were significantly younger than those of the inelastic group by an average of 9 years (t = 3.3, p < 0.01) and the initial pulse pressure was significantly smaller in the elastic group (t = 2.8, p < 0.01). The smaller pulse pressure was found in the elastic group in spite of a higher initial diastolic pressure; 130 mm. Hg as opposed to 113 mm. Hg in the inelastic group (t = 3.0, p < 0.01). Considerable importance has been attached to this evidence of a greater severity of the hypertension in the elastic group of patients.
These results strongly supported our belief that this test had successfully assessed the elastic quality of the arterial reservoir. The clinical characteristics of these patients suggested further that hypertension in those of the elastic group was fundamentally different from the condition in the inelastic group. Of the 20 patients of the elastic group there was an unusually large number of patients, 7 , with renal hypertension (table 6) and of the 13 patients considered to have essential hyper- All the patients of the arteriosclerotic group were considered clinically to have essential hypertension. The cause of the differences between the direct and indirect blood pressure measurement was not ascertained and is to be investigated later. One case in this group was in the malignant phase of essential hypertension, 6 suffered with coronary heart disease, and 2 with diabetes.
DIscussIoN
The responses to the test of the normal subjects and patients with arteriosclerotic hypertension, though they showed a wide individual scatter, strongly supported the theoretical basis of the test, which was further confirmed by the clinical characteristics of the patients classified into "elastic" and "inelastic" groups according to the test. The patients of the inelastic group were significantly older and had a higher pulse pressure than those of the elastic group. The clinical differences were so great as to suggest that these 2 groups of patients might, in fact, be suffering from different hypertensive diseases. This possibility appears even more likely if their initial diastolic blood pressures are considered against the normal trend of blood pressure for age and sex in the population at large. From the data of Hamilton, Pickering, Roberts and Sowry4 the mean diastolic pressure for age and sex has been obtained and the upper limit of normality has been taken as twice the standard deviation of their observations for each age group. In all but 2 of the patients in the "elastic" group the initial diastolic pressure ( fig. 2 ) was found to exceed the limit of the normal range of pressure for the age, and in the majority it exceeded the normal for any age. We infer that in this group a severe form of hypertension was being imposed upon a normal arterial tree. There were indeed an unusually large number of patients with renal hypertension in this group, 7 out of 20. In the absence of any definite cause for the elevation of blood pressure the remaining 13 patients were believed to have essential hypertension and in 2 of these histologic confirmation of this diagnosis was obtained. The association between hypertension and arteries of normal elasticity was first reported by Steele7 in a group of 17 hypertensive patients without evidence of arteriosclerosis, and it is especially interesting to note that all but 3 of his patients were below 50 years of age.
In patients of the inelastic group the initial diastolic blood pressure was within the upper region of normality with the exception of 6 patients in whom the diastolic pressure was just above the normal limit ( fig. 3) pressure, provided some subsidiary information concerning the relationship between hypertension and loss of elasticity, but the conclusions drawn from this part of the work are tentative, since the numbers of tests were small. Reducing the blood pressure in the patients with arteriosclerotic hypertension had no effect on the type of response to the test, suggesting that the sclerotic process was very advanced and affected the vessels at all levels of tension. In the inelastic group on the other hand reducing the blood pressure converted the response from the inelastic to the elastic type in 3 of the 5 patients studied. This suggested that the sclerotic process was less extensive in these subjects and that the arteries would behave as elastic vessels at lower levels of tension.
There also appeared to be some indication that hypertension could lead to aging of arteries. There were 4 patients with renal hypertension in the inelastic group, and 2 of these had an extremely long history of renal disease.
In conclusion, therefore, we consider that there is a strong case for regarding the elastic and inelastic types of hypertension as being distinct and separate diseases. The relative frequency of these 2 types of hypertensive patient in the general population is unknown but in our unselected group of patients referred to hospital for hypertension, there were, after eliminating cases of renal hypertension, equal numbers of the elastic and inelastic types. With some patients of the inelastic group the reservation must be made that loss of elasticity of the large arteries might have been the result of hypertension and not its cause. Our results therefore support the concept that aging of arteries could cause hypertension in some patients, and they suggest that the frequency of the elastic type of hypertension in the gen- eral population would probably contribute to some distortion of the distribution curves of blood pressure for age. Since the level of pressure was so high in the patients of the elastic group, this type of hypertension would be unlikely to give a bimodal distribution curve but it could account for the positive skewness seen in the distribution curves of Hamilton, Pickering, Roberts, and Sowry,4 and also of Master, Marks, and Dack. 2 The difference in age and in severity of hypertension between the elastic and inelastic groups suggests that the separation of hypertension into these functional types may be of considerable clinical value and it offers some prospect of discerning the true nature of the disorder.
SUMMARY
A clinical method has been devised for the qualitative assessment of the elastic properties of the arterial reservoir. The method depends upon changes in pulse pressure that occur after the inhalation of amyl nitrite as the blood pressure falls without change in heart rate.
The test has been applied to 16 normal young subjects and 52 patients with hypertension. In the normal subjects little change in pulse pressure accompanied the fall in diastolic pressure after amyl nitrite-15 per cent of the fall in diastolic pressure.
In the hypertensive group there were 15 patients with systolic or arteriosclerotic hypertension. In these patients the reduction in pulse pressure after amyl nitrite was 116 per cent of the simultaneous fall in diastolic pressure. The remaining patients with hypertension were grouped according to their responses to the elasticity test. In 20 patients the response was within the normal limits, and the average fall in pulse pressure was 28 per cent of the fall in diastolic pressure-these patients were believed to have normally elastic arteries. In 17 patients the fall in pulse pressure was 96 per cent of the fall in diastolic pressure and it did not differ significantly from the response of the arteriosclerotic patients. They were therefore believed to have inelastic arteries.
Clinical differences between the elastic and inelastic groups strongly suggested that these patients were in fact suffering from different diseases. The patients of the elastic group were younger and had a higher initial diastolic blood pressure than the patients of the inelastic group.
SUMMARIO IN INTERLINGUA
Esseva disveloppate un methodo pro le evalutation qualitative del proprietates elastic del reservoir arterial. Le methodo se basa super le observation de alterationes del pression pulsatile que occurre post le inhalation de nitrato de amyl quando le pression de sanguine es reducite sin alteration in le velocitate del corde.
Le test esseva usate in 16 normal subjectos de juvene etates e in 52 patientes con hypertension. In le subjectos normal, il occurreva pauc alteration del pression pulsatile quando le pression diastolic descendeva sub le effecto de nitrato de amyl: un reduction amontante a non plus que 15 pro cento del reduction del pression diastolic.
In le gruppo de hypertensivos il habeva 15 patientes con hypertension systolic o arteriosclerotic. In 
